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PURPOSE: To miniaturize the length of a base and to reduce a base resistance 
by forming an external base region on an intrinsic base region in a lateral 
bipolar transistor. 

CONSTITUTION: An external base region 3 having a width larger than that 
of an intrinsic base region 2 and the same conductivity type as that of the 
region 2 is formed on the top of the region 2. An emitter region 5 is formed 
on the region 2 made of InGaAs of GaAs having larger forbidden band width 
than that of the InGaAs. Further, a high resistance region 12 is disposed in 
a boundary between the region 5 and a collector region 6, the region 3. Since 
the region 3 is formed on the region 2 in this manner, even if the width (base 
length) of the region 2 is sufficiently reduced in thickness, a low resistance 
base electrode 8 can be easily formed on the region 3. 




TOPI 
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9: emitter electrode. 10: collector electrode. 7: semi insulating 
GaAs substrate 
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PURPOSE: To improve reliability and to reduce irregularities in characteristics 
by forming an oxide layer as a protective film against a resist developer on 
an A/N film in a MIS FET having A/N as a gate insulating film on a III-V 
compound semiconductor substrate. 

CONSTITUTION: An n+ type layer 2 is formed by atomic layer epitaxial growth 
- as a source and drain electrode contact layer on a semi-insulating InP substrate 
1. Then, an A/N film 3 is formed as a gate insulating film by an organic metal 
vapor growing method on the substrate 1. Thereafter, the surface of the film 
3 is exposed with an oxygen atmosphere at 100°C, thereby forming a surface 
oxide film 4 having 50 A of thickness. Subsequently, a photoresist pattern 5 
for forming a gate electrode 6 is formed of positive type resist. Then, aluminum 
is deposited by a resistance heating method on the whole surface of a sample. 
Thereafter, the pattern 5 is removed to be lifted OFF, and a gate electrode 
6 is formed. Then, it can prevent electric characteristics of the A/N and a 
boundary between the A/N and a semiconductor from being deteriorated with 
a resist developer. 
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(54) MOS TRANSISTOR 

(11) 1-82672 (A) (43) 28.3.1989 (19) JP 

(21) Appl. No. 62-241411 (22) 25.9.1987 
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PURPOSE: To increase a current driving force and to accelerate switching charac- 
teristic by forming a plurality of grooves in a channel region and increasing 
an effective channel width. 

CONSTITUTION: Source, drain regions 17, 18 are formed on an element forming 
region 13 surrounded by a field oxide film 12 on a substrate 11. A gate electrode 
16 is formed through a gate oxide film 15 on a channel region between the 
regions 17 and 18. A plurality of grooves 14 are formed along a channel longitu- 
dinal direction on the channel region, and both ends of the grooves 14 are 
extended out of the channel region. Protrusions are formed between the grooves 
14, the size of the protrusion is so miniaturized to the size or less of a depleted 
layer extended from the surface of the sidewall of the protrusion toward the 
interior of the substrate is brought into contact with a depleted layer extended 
from the surface of a sidewall opposite before an inversion layer is formed 
on the surface of the sidewall when a gate voltage is applied to form the inver- 
sion layer on the channel region. 
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